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(54) \$mv>%m iiwfflaBMrT^>*^h*xy>i/x«i»*j:»eo«aD^ 

(57) [gift] 

[ HII ] YS : 125ksi ( 860MPa ) tLLtf) fc jg*ut 

ft**. 

[*ft¥K] C : 0.05KJ21T, Si : O.SOKCtT. Mn : 
0.30-1.50%. P : 0.03%£IT. S : 0.005 %&T\ C 
r : 11.0~17.0% s Ni : 2.0 ~7.0 %. Mo : 3.0 %IS 
T- Al : 0.05%OT. V : 0.20XJST, N : 0.15KJSI 
T* O : 0.005 %JiTF£3v^ *^Cr+Mo+0.3Si -40 
C-10N-Ni-0.3Mn £10 £jf£-f Sffl&fc , Wg* 
-Xft'f h*10%JaT^ftiMv/kf >iM 



k. 



(2) ^2002-4009 ( P 2 0 0 2 -4 0 0 9 A ) 



[tmm 1 ] mass%T\ 

C : 0.05%OT. Si : 0.50%OT, 

Mn : 0.30—1.50%, P : 0.03%IiTF, 

S : 0.005 %&.Ts Cr : 11.0-17.0%, 

Ni : 2.0 —7.0 %, Mo : 3.0 %UT, 

Al : 0. 05%OT, V : 0. 20%UTr\ 

Cr+Mo+0.3Si -40C-10N 

ZZlZ. Cr, Mo, Si , C , N , Ni , Mn : #7C*0)£W* 
( mass% ) 

b : 0. 20%WT * £3rf S i i: fc^Si-f Slf^ 1 
[11*113 ] tirieffl^.tJlI^'C $ fet, mass%T\ c 

u : 3.5 %OT&-tr*-t s ztwmti- tmm. 1 4 
mm.A\ mmmztn i x § fe t . mass% ? . c 

a : 0. 0005-0. 01% fcirft 6 it *WSU:1-*IIW8B 
l*v^l,3<ov^-«t*»t:IBtt«0HAtt. ffiaWtttflHt 

[ ffi&R 5 ] ifieffl^e JP t X § fe C , mass%T, T 
i : 0.3 %JTF, Zr : 0.2 %OT, B : 0.01%OT, 

w : 3.0 KJaT^3M«*fctt2SU2Lhfc##**£ 

Cr+Mo+0.3Si -40C-10N 
Cr, Mo, Si, C, N, Ni, Mn : #7C*tf)#Wft 
( mass% ) 

[ ffls&i 7 ] HJias w fr t , 890 -950 *c cmas 

[000 1] 

zkXTyuxfflmzmi. mzsmtfx (co 2 ), saw 

<kt^tK36£ : 860MPa (125ksi) fcLh£3rf 6?tfl#ffl« 

[0002] 



N:0.15%IilT, O: 0.005 %U1T 

*>oTE ( 1 ) ££}|I£U BSFefcJtPRT 

jgw^a^io^sffl^t, mi*-XT-i-4 hSrio% 

IE 

•Ni-0.3Mn £10 ( 1 ) 

t twssib -r&mon 1 ^i4^-nxtHzim^>m 
Att, mmmzmiVimmm.%.-?)iT>v4 v& 

XfVl'Xfflg. 
[fft£J!6j mass%f, 

C : 0.05%OT, Si : 0.50%JTr\ 

Mn : 0.30-1.50%, P : 0.03%JiTF, 

S : 0.005 %1TF, Cr : 11.0-17.0%, 

Ni: 2.0 -7.0%, Mo:3.0%JilT. 

Al : 0.05%£JTF, V : 0.20%JTF, 

N : 0.15%WT, O : 0.005 %OT 

t. TIB ( 1 ) ttmfcttXo fc£tfi»£***SJH 

uaas: 5oo-59o 'cti-immmm^m-t^t^m 
fc-tsBAft, {&u®mzmti&m#m?mg.~?>\'T> 
*m h&XT-yvxmmcowmim. 

IB 

•Ni-0.3Mn £10 ( 1 ) 

[ 0 0 0 3 ] C0 2 , Cl" ^^•ttfig^lTt'ti , »C0 2 M 
■k'&I.ZWXtz 13%Cr S- #ti-7/l/r MXf>^ 

ffV\ YiXZrcry^iVfy^r^YlkXfyUxmWzi,. 
1*. -cOi^^^eML, Mi. if. #HE62-54063 

#^B362-54063^f8eiE«$^it?i#«fflV^xy-9- 
CftU P, S^aff'^<Offl*fS:B6ih-r4fcftt:. P- 

[00 04] t^, #ffl¥2-243740^|gWi, Ti, N 
b, V, Zr<91&2>tti 2 U (Cr+M 
o) : 10.5%JiLhfcPSL. ? f>W-^f^ -f 

hjadfc^iiatcr. Mo, si, mtmzw&itzm 
#ffr?juf-yiM hRXTyi/xmrn^gtZtix^ 

■S . WgS¥2-243740t^$B(ClBtK $ futfflffffl"?^ > 

h^xf-yuxmmi. ±.Mltz£o%ftf8.k? 



Tl lOksi ( 758MPa ) VJTXh l> . 

[0005] mbb. JtxmommvMK**). 
ftmzmMmm&hftmztt^xzxii*) . urns. 

Kin*. TfthjfcffiiHBtt* *T* h Z t £ S*$ixl» £ t 

X'it. 3ftS#95ksi £j©;tSti|Ktt#%*TffiTLTffi 

fcVO WttWbofc. #HjBg62-54063 
^fiB s F2-243740^«tiE«5nfc«WW5lffi 
(2, Bf^SSYSTUOksi (758MPa) KlT^SfeKTA 9 . 
#§f§BS 62-54063#&$ . «W¥2-24374(H^«KEtt § 
futfltf-Cli, Rfl8S$YST125ksi (860MPa) JjLhWiS 

[0006] SSISj&qgS^iiSJ* 

#«=ffl£:LT. £«£13%Cr^T\ fth-feKCO, Ig&tt 

[0007] 

"fW 7.W£X'h->X . C0 2 . CI- ^S-g-tfjiBS^rW^ 

Cr+Mo+0.3Si -40C-10N 
Cr. Mo, Si, C, N, Ni, Hn : &jiM<r>^ 
ft (mass%) ) *ffl£U SSSFefci^^W^fe 
J: O^Sffl^i:. Sl^ft'f hfcfflSWClOJda 

msfrtvrviH vik^yvxmmx'fo*) . a*, as 

l^fgBfltli, frE*§j£KflQ*T3<ofc:. mass%T\ 
Nb:0.20%OT£#^£it* i "#;fcl.<, ifc. SSI 
c^fSBflTli. fl5E#ffllSt:JDATS^C, mass%T\ 
Cu:3.5 %WT£^*t-g>.Ii:A { #;fcL<. ifc, 351 

<9#f&BJ§-eJ2, «rE#ffl)«KJniT$tK:. mass%t\ 

Cr+Mo+0.3Si -40C-10N 

(IIC, Cr. Mo. Si. C, N. Ni, Mn : #7C3gCO^ 
ft (mass%) ) £ffifcfh£olZ%tt®fc£H-tlMm 

500-590 xiti-himtimzwtztzmwit 

-thM-k®.. fiffltattfcflKiSRf^feS : 860MPaJil±jR 

~95o °azMmitzco-h^&thmxmm^mixhx 

[00 12] 



3) ^2002-4009 (P2002-4 009A) 



U 3&*o»t^3SSYST125ksi (860MPa) JMJbOft&gi: 
[0008] 

t,ZftmX'h&t%it>tlX^&\l%Cr-?)l>7->-V4 h% 

XTyvxfflglzmn U 2:<7)v;1/t>' h M hMxtv 

W^^fcHM^SYST860M»aeLJ:^)j8S5t« flfcfufcffi 

[0009] ^*§H. *JMB#4>li. 13%CrftJC*jH 
T, C£fl!#J:9*L<ftiiU Ni. Mo, V£iift-gr# 
U S<5>fcS % Si. Al. OfcffitftfcfcfciC, Cr. M 
o. Si. C. N. Ni. MnC0#W»^-^^M^^)lfi 

■tl. J: -5 HUB** £ i: tck o T s aJMrf&IBHlDltt. 

BftttjWBftSit&i: t i>(,Z. YSr860MPaW±<7)ft5IS 
T^ftftfcfifflatttfflteft.* i t £ .Eft Lfc. 
[0010] #f&BJltt, ±EUcftj|t«^vvt§MS 
flfci •f : 5rt)*>. SS10#?&BJ§li. mass% 

X. C : 0.05%iilT. Si : 0.50%OT. Mn : 0.30-1.50 
%. P : 0.03%OT. S : 0.005 %OT. Cr : 11.0-1 
7.0%. Ni : 2.0 -7.0 %. Mo : 3.0 %JitT. Al : 0.05 
%filT. V : 0.20%ITF. N : 0.15%WT, O : 0.005 

fr-oft ( 1 ) ft 

Ni-0.3Mn ^10 ( 1 ) 

Ca: 0.0005-0. OMZtt-flZtifft i L<. it:. 
Jdl«*WirW4, HiflS#fflfigCSDtT$^tC. mass% 
X\ Ti : 0.3 Zr : 0.2 %WT. B : 0.01%W 

T. W : 3.0 %ttTcoot>imitM2ma±.&^t 
hzttf$fil\<\ 

[00 11] it:. ^2«*^BJ(i. mass%-C. C : 0. 
05%WTs Si : 0.50%OT. Mn : 0.30-1.50%, P : 0. 
03%WT. S : 0.005 %liLT. Cr : 11.0-17.0%. Ni : 
2.0—7.0 %. Mo : 3.0 %&T. Al : 0.05%OT. V : 
0.20%WT. N : 0.15%JJIT. O : 0.005 %OT$r. <X 

( 1 ) ft 
Ni-0.3Mn ^10 ( 1 ) 

Xfy^ifii HHIHiSYSA»125ksiJjLh (860MPam 

±) toft^s^*L. msmmzmxtzmsx'hh . i 
■r. *wM < we>mw&%miiiiz'y^xm\-t&. 

nass%temz%tm-f. 
C : 0.05%OT 

itzMz-m^itmxhhtiK *mix'\m Sr^w-ri. 
tz)b. $>mztti-&t%mimzMmw&z'o*?t 

<%h. ZCDtzfr. *J6HBT«C{i0.05%J3lTi:Lfc. 



(4) 00 2-4009 ( P 2 0 0 2 -4 0 0 9 A ) 



ff*U'JP, 9feK«Mft&fJtLT , CliO. 001 -0.03 
%f5«fflfc U\ 
[00 1 3] Si : 0.50%OT 

Sid, jiS^S»gtfcv^T(i«S>JtLr^^7u 

s4.tcs»iaiiiixtt&t>«TS-frs. -r<ofc«>, sid 

0.50%UrF£l&5£Ui. 
Mn : 0.30—1.50% 

Mnd. v;l/f yfr-f hJR^f-vi'^JWfWSMESrllfil-f 
5 fc» toMKr7C*"Cft 0 . *%BBTU0. 30%JXL<7># 

mmiRISt. ZCOtlib, Mnd0.30— 1.50%Offiffl£IK 

[00 14] P :0.03%WT 
Pd. »C0 2 Ittt. WC0 2 tftfjWAfflfitt. B?LAtt 

Kit^e^ItHm^T-^oWcOz j»Att. BC0 2 JEE 

Sr^-fkS^^KHT*S)l>0.03%JilTi: Lfc. 
[00 15] S : 0.005 %1TF 
Sd. ^jDX14^*L<^t$-ti-|»7C*t'S>0, Mff 

*JB<. 0.005 %UlTtffi«-fWi\ jlffiOXST'OiPJ 
f^jtfrTjflgt^i.ifc*^. SOXH£0.005 %tL 

[00 1 6] Cr : 11.0-17.0% 

Crd, »C0 2 JSAtt. HC0 2 J&JjUf&fiJftttSrftft'tl. 
!t tf>fc±g&7BRT& 0 , W£tiOt&Sa>£>dll.0%Ja 
Xtf^Sr^i:^** 5 . 17.0%5rSi.T^-fl.i:» 
UttmttjW&fWft. ZCOZbfrb. Crttll. 0-17.0% 

[00 1 7] Ni : 2.0 -7.0 % 

Nid. «»&lR£5IIBc-$-SflUfl £3TU ^fitcfcOW 
C0 2 WAtt. itco 2 jS^I^ASiJtitt, »?LfcttfcJ:t/nfif 
K-fk%JE^W^»Jfi1tS:fty>l.7C«X'*0» IBS 

2.0 K5^^^tt*03&*aWfc*l1\ - 
7.0 %£j@i£##d-?/l'T>'- , M hffl»tf)3c5£tt 
i^-Ii:*^ HH42.0 -7.0 %<OjBSffltBR 

5gUr. 

[0 0 18] Mo: 3.0 %&T 

Mod. CI- CJ:4?LAfc:Stt4ffiatt**WnS*i7aR 
T* 1 ), 0.5 KJ2LL****0>#a*UV&', 3.0 %£ 
jB*.T-£3Tt4i: 3 7x54 hcOf£££tS£. BC0 2 ffi 

*tt. W00 2 jS^j«^lf"Jtitt*5J;y : ^ISIJDXtt«rffiTS 



•£4. ModSffi:6r7C«T'*03.0 %*)Bi*** 
ttfiSWtSffiilfciSr*. i^ia^it* 1 ^, Mod3.0 
%JaTfcRJ£Lfc. =flrfciSF*L<U1.5 XiaTC**. 
[00 1 9] Al : 0.05%lilT 

Aid, mwsWtimmz^tZTtmx'hhtf. o.os%£ 

lB£4£#d»tt{cJWB»£RHr-$\ Z<7)t:tb. AidO. 

05%J2lTfclR£ Lfc . Kftt< dO. 02~0. 04%T* 5 . 
V : 0.20% 

Vd, *fciH£:fcl»:fc»J*itt£iS#t 
SfWBfrfrt&jarc&Stf, 0.20%*jB;l***tt. 
«tt*#ft:$-£4. Z0)t:#>. Vd0.20%tn r fcRR5£L 
fc. #*L<d0.03-0.10%T'*-S. 
[00 20] N : 0.15%JilT 
Nd, HfL^fc^^foXS-frSTSFCfctK 0.01% 

m«comimzBf&.ix®&zgikzith. zcotztb. 

N dO. 15%JSlT*3ttHteRj£ Lfc ♦ 

O : 0.005 %&.T 

od. ifwm^^m^^m^htzMz. m> 

TJK«iltt. Bco 2 fcflJMHMfiti. Itfl&tt. HK 

<3fctf> . O dO. 005 % OTfcP&t Lfc . 
[002 1 ] *WHTtt, XffiL^fflfRtjDX-C. § 4> 

*^rc#&. ^it$^>tXffiUcfflfiS;tcini.T. Ti, z 

^fcS&CJiELfcffljSfclniT, Nb. *4^dC 

i. Zr, B, W<501ffl*^d28JiLh^SfRtT#Wt'- 

[0022] Nb:0.20%OT 

Sftsffl^tiTCSirC****. 0.20%$-fixT^W 
d. aifcOtt^fiTS-fr*. iOfcab. Nbd0.20%lilT 

Ca : 0.0005-0.01% 

Cad. S^rCaS t LT@^LS^St)$:^-fbt. ft 

ffiBjeoJSH<OV h U -y ^^tS^SSr/hS < LT . 

* S . i <7) J: o <rSMH40. 0005% WX^* -CJMf t =5: 

s*\ o.oi%*jBi**a. cao ^mums^ . BC0 2 

WAtt. W?LAtt$r{ST$-ii-'?>. .I^/c&V CadO.0005 
~0.01%JcBRS^-&o**Jf4L^. ^r*5. <J; , 9#^L< 
dO.001-0.005 %T'&I>. 
[0 0 23] Cu: 3.5 %JJ1T 
Cud. «a&JR£3HIKl/t. W**^**^©^* 

jrp$ij l , mmmfSJiffif&iti&z-stb&Timx'fo o . 



(5) #112002-40 09 ( P 2 0 0 2 -4 0 0 9 A ) 



3.5 %mtxniFtik* sffi-ccus imiwnuL, 

fmtoX&ffl&T* & . ZCDZtfrh. Cul43.5 %OT 

[ 0 0 2 4 ] Ti : 0.3 %i£T. Zr : 0.2 %£AT. B : 0. 
01%OT. W : 3.0 %OT<Ol8*fctt28fcLh 
Ti. Zr. B. WJ4. V^t,3fia&±#$*. BWBflW 

tJitRLT^T*^!.. Ti{J0.3 %£, ZH40.2 %£. 
B140.01%, W(43.0 %£. ^h/WaiT**"*-**: 
SSttSr^LS-ttafctf). TH40.3 %, ZH40.2 %. B{4 

Cr+Mo+0.3Si -40C-10N 
C>It. Cr. Mo. Si. C. N. Ni. Mn : #7C*fiO^* 
(mass% ) £St£-f 4 4 3 tHHE* & . ( 1 ) SfcSfflO 
Affl=Cr+Mo+0.3Si -40C -10N-Ni-0.3Mn #10 

[ 0 0 2 6 ] *%B«H*f (i. m%*~ATi-J h 
5. h*6«BS8[*-C10%*jBi 

■Tarawa U\ 

I o o 2 7 ] *%0Jt"<4. !H*tf?>?&fSHini;£r£ 

STfti. «BiS*retWkO«W(HP» UOEgB 

J> h V ^4890 -950 iCOiBSKHCJiefcLt 
}%®t hfit?Ji9m*t&Ztit:<?)*>, «MUaK* 500 

—590 °ct-r&Mmmzmtiz>. ®mi-&%tf%>o 

'C*S. JbS^J4590 "C^e^.l.fc. S€tT^-Xr 
-M b£ffimmX\0%aTffiti!,ZithZttfXZ-?. « 

L,&ffi#500 °C*}1T14. ^-Xft^f ha { tff£tHi-f . 
££590 •C*jBi*fc*faj't«.3r-X'r^ bS*^< 

9(4 1 < teRJg-f & sBKlifc < £tf . ft 4 v v 
tixi>^\ 

[ o o 2 9 ] M^Lsaaffco^A^at-^. in 

U^&O, 950 'C£ & i: ttfltfoaffl^fc*^ t . 



0.01%. WJ43.0 %£. £ft-?il±l®i:-f &<7>a { $r£ L 
B(40.0005%*)^T14±IELit^**^- : 5:V^ 

fctf>, 0.0005%JilLJ:'t4<W4 0*f* L-V%. -ffrfc 

*>. Ti(40.3 ZH40.2 %WT. Bi40.01%tl 

T. W(43.0 %KkT£m&th<Qtf#£U\ 

[0025] ±liUzf$.WM<DmMi. Fefc4tPt^I 

■WWHIrr**. *jwr«i, cr. Mo. si. 

C. N. Ni. Mn<^WS£±feL£filft®BrtT'#o. 
& ( 1 ) 

Ni-0.3Mn S10 ( 1 ) 

m<7)Dnm&mi&90 ~950 •coajKKHt-f zntfUf* 

[0030] 

ft. 100 ^DlWkl,. BUSffl^T/P^-AUXJEBHIS 
C£D*Mi3.3 -fyf- (83.8mm^) . I*lff0.5 4 yf- 
(12. 7mm) fcfBHLfc. ^V^T"#^M 

r^tSIW^tftflJOtlJL. 920 'CT'lB#r B 1i!)P»f*. 
S^t. §^>IC540 -620 •CT30^P B 1^MML2rffiL 

[003 1 ] fl^MTKO^t. ». ?l5g# 

( 1 ) lEtt 

fc. ffl^+cO»SjJ--^r^^ h (r ) ii4. X 

Jf xlOmmXlOnun) Srfi5BXL, r« (220 ) fr£><9[I]#r3$ 
Jgt. (211 ) frt><D®Vm&t(?)}kfrt>n.liil 

( 2 ) 9iamtt 

^nmta^. jis iottawi-*<inp<!o*#*ifii*»fe» 

(3) 



^ura^Jis 4-tse^frSr^KLT^ sepias : -20 
°cx : sv>i<t'-ffim£%i£mmi. «irx*;^- v e 

-20 ZyZfrfc. 
( 4 ) If Att 

#>nM7'* j <o, H$3mmXi(a30mniXS§40niiiiC7))M^;iS^ 
C0 2 ^'X : 30^JE. t&S. : 150 'Cc7)20»»%NaCl*?§?g 

+T2aiafaaw6*fl i fc Lit, m-kumm. ttmx<o 
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[0032] zm&mm^tmuzm&m&tmi 



[0033] 
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